. Translocation formation and RPA phosphorylation occurs in G1. (a) Efficient knockdown of CtIP in HeLa cells was confirmed by diminished pRPA2 signal on a Western blot and by reduced Rad51 foci formation after IR. (b) -H2AX foci in G1-phase 82-6 fibroblasts after CtIP siRNA. Knockdown efficiency was confirmed by Western blotting. (c) Chromosome breaks in G1-phase 82-6 fibroblasts after CtIP siRNA and 7 Gy. (d) Translocations in G1-and G2-phase 82-6 fibroblasts after CtIP siRNA. The data for G1 were taken from Fig. 1 e. The image shows a G2-phase translocation (indicated by the color junction) involving a fusion of two chromatids from two different chromosomes. Such a chromatid-type exchange is indicative of G2-irradiated cells and represents a typical G2-phase translocation. (e) Dose dependency for the formation of pRPA2 in whole cell extracts from confluency-arrested 82-6 fibroblasts 4 h after IR. (f) Detection of pRPA2 and CtIP in whole cell extracts from confluency-arrested (G0) and G1-phase 82-6 fibroblasts 4 h after IR or 1 µM camptothecin (CPT). To obtain G1 cells, G0 cells were reseeded in fresh medium for 4 or 12 h. (g) Detection of pRPA2 in whole cell extracts from proliferating (prol.), confluency-arrested (G0), and G1-phase (4 h after reseeding) 82-6 fibroblasts 4 h after IR. (h) Time course for the formation and disappearance of pRPA foci in G1-phase HeLa cells after 2 Gy -particle irradiation (±SEM form at least three experiments). siCtrl, control siRNA; siCtIP, CtIP siRNA. *, P < 0.05; ***, P < 0.001. Figure S2 . CtIP function in G1 requires S327 and T847 phosphorylation. (a) Fraction of GFP-positive (GFP + ), G1-phase HeLa cells with more than five pRPA foci after 2 Gy -particle irradiation. Endogenous CtIP was depleted by siRNA, and cells were transfected with various GFP-CtIP plasmids. Transfection efficiencies were confirmed by Western blotting and immunofluorescence. (b) Cell cycle distribution of HEK293T cells transfected with GFP-CtIPwt using MATra analyzed at 2 h after IR. To differentiate between G1-and early S-phase cells, we have labeled the cells with EdU and measured the DNA content (DAPI), the EdU, and the GFP signal. We observed that efficiently transfected GFP-positive cells showed a pronounced enrichment in G1, whereas cells of the same sample that were not transfected were not enriched in G1 (in all experiments, we observed that >90% of GFP-positive cells arrested in G1, but only >30% of GFP-negative cells arrested in G1). We attribute this difference to the stress caused by the transfection procedure. The data shown are from a single representative out of three repeats (green circles, G1 phases; blue circles, S phases; red circles, G2 phases; numbers indicate the percentages of cells in the respective cell cycle phases). For the experiment shown, n = 2,121 (whole cell population) and n = 178 (GFP-positive cell population). arb. unit, arbitrary unit. Various GFP-CtIP proteins obtained by IP from transfected HeLa cells were incubated in vitro with Plk3. Phosphorylation was measured by 32 P incorporation and normalized to cells transfected with CtIP-wt. The signal was strongly diminished in CtIP constructs rendered unphosphorylatable at S327 and T847 (CtIP-S327E/T847E) but normal in CtIP constructs rendered unphosphorylatable at the ATM-dependent sites S664 and S745 (CtIP-S664E/S745E). The residual signal in the CtIP-S327E/T847E mutants is consistent with the presence of additional Cdk phosphorylation sites on CtIP. The CtIP-4×E mutant (CtIP-S664E/S745E/S327E/T847E) shows a signal similar to CtIP-S327E/T847E. Equal CtIP loading was controlled by Western blotting. (d) GFP-CtIP or S protein-CtIP obtained by IP from siRNA-treated and -transfected HEK293T cells was incubated in vitro with Plk3 and analyzed with a CtIP-pS327, a CtIPpT847, or a phosphoserine-specific antibody. S protein-CtIP with and without Plk3 incubation was also analyzed by mass spectrometry (see also Table 1 ; ±SEM from at least three experiments). siCtrl, control siRNA; siPlk1, Plk1 siRNA; siPlk3, Plk3 siRNA. *, P < 0.05; ***, P < 0.001. , G1-phase HeLa cells with more than five pRPA foci after 2 Gy -particle irradiation. Cells were treated with CtIP and Plk3 siRNAs and transfected with GFP-CtIP plasmids. Transfection efficiencies were confirmed by Western blotting and immunofluorescence (±SEM from three experiments). siCtrl, control siRNA; siCtIP, CtIP siRNA; siATM, ATM siRNA; siPlk3, Plk3 siRNA. ***, P < 0.001.
